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FAILURE MODES EFFECTS ANALYSIS (FMEA} — CIL HARDWARE -
NUMBER: 05-5-B0J-1A X

SUBSYSTEM NAME: DATA PFROCESSING SYSTEM (DFE5)

REVISION: 7 05724/
FART DATA
PART NAME - PART NUMBER
VENDOR NAME VENDOR NUMBER
LRU : E-MULTIPLEXER.DEMULTIPLEXER MCE15-0004-7200
HONEYWELL _ £258000- 202

EXTENDED DESCRIFTION OF PART UNDER ANALTEIS:
FLIGHT AST EMDM: "FAT", "FAZ", "FAY", AND "FAd",

REFERENCE DESIGHATORS:  S4VT2A7
SEVY2AL
SEVTZAR
SEVTZA10

QUANTITY OF LIKE ITEMS: 4
FOUR

FUNCTION:

FROVIDES MULTIPLEXED INTERFACE BETWEEN THE COMPUTER, ACTUATORS, AND
SOME GUIDANCE RAVIGATION AND CONTROL [GN&C) BENSORS. CONVERTS
ANALOG/OISCRETE SUBSYSTEM DATA TC ADIGITAL FORMFOR DATA BUS TRAWSFER.
PROVIDEE DATA BUFFERING. FORMAT CONVERSION AND DISCRETE DATA
CONDITIONING FOR COMMAND QUTPUTS TO CRITICAL FUNCTIONS SUCH AS
AERCESURFACES ACTUATION, ENGINE GIMBALLING, ELECTRO MECHANICAL DEVICES.
REACTION CONTROL SYETEM (RCS) CONTROL ETC. EACH EMDM CONTAINS
INTERNAL REDUNDANT POWER SIUPPLY SECTIONS AND REDUNDANT DATA MANDUING
SECTIDHS (CORES).
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FAILURE MODES EFFECTS ANALYSLS FMEA - CIL FAILURE MODE
- : NUMBER: 05-5-B03-14-01

REVISIONY: 8 0327/96
SUBSYSTEM NAME: DATA PROCESSING SYSTEM (DFS)
LRU; E-MULTIPLEXER-DEMULTIPLEXER CRITICALITY OF THIS
- 1TEM NAME: E-MULTIFLEXER-DEMULTIPLEXER FAILURE MODE: 1R2

FAILURE MODE:
LOSS OF DUTPUT

MISSION PHASE: LS LFT-GFF
' DO DE-CRBIT

VEHICLEPAYLOAD/MKIT EFFECTIVITY: 102 COLUMEIA
102 DISCOVERY
104 ATLANTIS
105 ENDEAVDUR

CALSE:

PIECE-PART FAILURE, VIBRATION, CONTAMINATION, TEMPERLS JEE, CREMICAL
REACTION, FAILED EMDM PORT - SEQUENCE CONTROL UNIT {SELUN, MULTIPLEXER
INTERFACE ADAPTER {MiA), POWER SUPPLIES OR 10 CARDVCHANNEL FAILURES.

CRITICALITY 11 DURING INTAST ABORT ONLY? YES
AQA  ABORT ONCE AROUND
RTLS RETURN TO LAUNCH SITE
TAL TRAMNS-ATLANT|S LAMDING

REDUNDANCY SCREEN A} PASS
B) PACS
C) PASE

PASSIFAIL RATIONALE:

Al

B)

C)

- FAILURE EFFECTS -

{A] BUBSYETEMN:
LOSS OF DNE EMDM.
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FLILURE MODES EFFECTS ANAL Y315 {FMEA} — ClL rranEE MODE
' NUMBER: 05-5-B03-1A-01

(B) INTERFACING SUBSYSTEM(S):
LOSS OF COMMAND/DATA PATHS ASSOTIATED WITH THE FAILED EMDM,

1C) MISSIQN: -
POSSIELE EARLY MISSION TEIMINATION DECISION DUE TO LTSS OF REOUMNIAMNCY,

|0} CREW, VEHICLE, AND ELEMENT(5).
NO EFFZCT FIRST FAILURE.

{E) FUNCTIONAL CRITICALITY EFFECTS:
CRITICALITY 182 EECAUSE OF THE FCLLOWING REASDNE:

EOR ASCENT/ENTRY: THIS FAILURE COUPLED WITH AN UNDETECTED FLIGH™ GONTROL
SYSTEM (FCS) FAILURE {E.G., IN THE ASROEURFACE AMPLIFIER (ASA) OR ASCENT
THRUST VECTOR CONTROLLER (ATVC)), COULD RESULT IN THE TWO HEALTHY PATHS
BEING VOTED OUT. THIS COULD RESULY IN A VOTING DILEMMA IN THE FCS (EG.,
"FORCE F.GHT" IN THE B3ERVD ACTUATORS, RESULTING IM LOSS OF THE THRUST
VECTOR CONTROL (ASCENT) OR THE LOSE OF AERDSURFACE CONTROL (ENTRY)
WHISH MAY CAUSE LOSS OF VEHICLE. REFERENCE FMEA 05-1.FCED42+1 AND 03-1-
FCE542-1 FOR ADOCTIONAL INFORMATION).

FOR ASCENT: DURING INTACT ABORT (A0A. RTLS. TAL), CRITICALITY 1 IF UNABLE TO
PURGE AFT FUSELAGE COMPARTMENTS OF POST MAIN ENGINE CUTOFF (MECC) GAS
MIXTURE [(BY OFENING HELIJM BLOW DOWN VALVE) DUE TO LGSS OF DISCRETE
CUTRUT CHANNEL RESULTING IN POSSIBLE FIRE/EXPLOSION AND MAY RESULT INLDSS
OF VEHICLE AND CREW (FA3 OR FA4 EMDM).

DISPOSITION RATIONALE-

- [A} DESIGH:

ALL PARTS §ELECTED FROM MFU004-400 ORSITER PROJECT PARTS LIST (OPPL) WHITH
CALLS FOR JANTXY LEVEL PARTS, OR HAVE ADEQUATE DERATIMG FACTORS OF 25
50% OM HYBRIDS & TRANSISTORS. 25-30% ON RESISTORS, CAPAGITORS AND OTHER
COMPONENTS. PARTS THAT DID NOT MEET ORBITER PROJECT PARTS LIST
REQUIREMENTS FOR QUALIFIGATION, TRACEABILITY SCREENING OR BURN-IN WERE
REV.EWED AND WERE FOUND ACCEPTABLE FOR THEIR GIVEN FUNGTIONS.
REAUNDANT COMMANDSIGNALS FOR CRITICAL FUNCTIONS ROUTED THROUGH
SEPARATE EMDOMS, DESIGN ALSD INCORPORATES RELIABILITY, MAINTAIMABILITY.
EMVIROMMENTAL AND TRANSPORTABILITY REQUIREMENTS AND OTHER DESIGNS AND
CONSTRUCTION PER SPECIFICATION MCE15-0004.
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FAILURE MODES EFFECTS ANALYSIS {FMEA) = CIL FAILURE MODE
: NUMBER: 05-5-B0314-01

{B) INTERFACING SUBSYSTEM|[S):
LES5 QF COMMAND/DATA PATHS ASSDCIATED WITH THE FAILED EMDM.

{C] MISEI0N: ' _ .
FOSSIBLE EARLY MISSION TERMINATION DECISION DUE TO LOES OF REDUNDANCDY,

{D) EREW, VEMICLE, AND ELEMENT(S):
NG EFFECT FIRST FAILURE.

{E} FUNCTICNAL CRITICALITY EFFECTS:
CRITICALITY YR2 BECALUSE OF THE FOLLDWINS REASDNS:

FOR ASCENT/ZNTRY: THIS FAILURE COUPLED WITH AN UNDETECTED FLIGKT CONTROL
SYETEM (FCS) FAILURE {E.G.. IN THE AEROSURFACE AMPLIFIER (ASA) OR ASCENT
THRUST VECTOR CONTROLLER {ATVE)), COULD RESULT IN THE TWO HEALTHY PATHS
BZING VOTED OUT. THIS COULD RESULY IN A VOTING DILEMMA IN THE FCS [E.G..
"FORCE FIGHT IN THE SERVO ACTUATORS, RESULTING IN LOSS OF THE THRUST
VELTOR CONTROL (ASCENT) OR THE LOSS OF AEROSURFACE CONTROL (ENTRY)
WHICH MAY CAUSE LOSS OF VEMICLE. REFERENCE FMEA 05 1-FO8042-1 AND D5-1.
FCBS42-1 FOR ADDTIONAL INFORMATION.

FOR ASCENT. DURING INTACT ABORT (ADA RTLE, TALY, CRITICALTTY 1 IF UNAELE T
PURGE AFT FUSELAGE COMPARTMENTS OF POST MaIN ENGINE CUTOFF (MECD) GAS
MIXTURE {BY QFENING HELIUM BLOW DOVWN VALVE} DUE TO LOES OF DISCRETE
QUITRPUT CHANNEL RESULTING IN POESSIBLE FIRSEXPLOSION AND MAY RESULT IM LSS
OF VEHICLE AND CREW (FAZ OR FAd4 EMDM).

HDISPOSITION RATIORALE.

{A) DESIGN:

ALL PARTS SELECTED FROM MFDD04—400 ORBITER PROJECT FARTS LIST (DPPL) wWHICH
CALLE FOR JANTXV LEVEL FARTS. OR HAVE ADEQUATE DERATING FACTORS OF 25
2% DN HYBRIDE & TRANSISTORS, 75-30% ON RESISTORS CAFACITORE ANT OTHER
COMPONENTS PARTS THAT DID NOT MEET DREITER FROJECT PARTSE LIST
REQLIREMEMNTS FOR QUALIFICATION, TRACEASILITY SCREENING OR BilRRN-IN WERE
REVIEWED AND WERE FOUND ACCEPTABLE FOR THEIR GIVEN FUNCTIONS,
REDUNDANT COMMANDISIGMNALS FOR CRITICAL FUNCTIONS ROUTED THROUGH
SEFAPATE EMOM'S DESIGN ALSD INCORFPORATES RELIABILITY, MAINTAINABILITY.
ENVIRONMENTAL AND TRANSPORTABILITY REQUIREMENTS AND CTHER DESIGNS AND
CONSTRUCTION PER SPECISICATION MOR15-0004
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FAILURE MODES EEFECTS ANALYSIS (FMEA) — CIL FAILURE MODE
HUMBER: 05-5-B03-1A-01

(B) TEST:
EACH UNIT SUBJECTED TO ACCEPTANCE TEST PROCEDURE (ATP) TEST (TP2258000) AT

HONEYWELL INCLUDING CONTINUITY, FULL FUNCTIONAL, ACCEPTANCE VIBRATIONAL
TEST (AVT}, ACCEPTANCE THERMAL TEST (ATT), EXAMINATION OF PRODUCT,
INSULATION RESISTANCE TEST. DIELESTRIC STRENGTH TEST, PERFORMAMNCE. AND
POWER VARIATION TEST.

QUALIFICATION TEST (TEZ5R181) COMPLETED AT HONETWELL INCLUDING FLILL
FUNCTIONAL POWER, ELECTROMAGNETIC COMPATIBILTTY (EMC). HUMIDITY, THERMAL.
VISRATION. THERMAL VACUUM, LIGHTNING, SHOCK, SALTFQOG, 1000 ONOFF CYQLE
LIFE TEST. ADCELERATION AND EXPLOSNE/CORROSIVE ATMOSPHERE.

GRAOUND TURNARDUND TEST: ALL TURNARDUND CHECKOUT TESTING IS
ACZCOMPLIEHED IN AZCORIANCE WITH OMRSED.

ICHINSPECTION: -

RECEIVING INSFECTION

CERTIFICATIONS & SQOURCE INSPECTION TEST REPORTS ARE ON FIiLE. CASES AND
FLATPACKS ARE ERVIRQNMENTALLY SCREENEDR. INCLUDING LOQSE PARTICLE
DETECTION IN RECENING INSPECTION, ALL HYBRID COMPONENTS ARE LOT SAMPLED
IN RECEIVING INSPECTION.

COMNTAMINATION CONTROL
CLEANLINESS TQ CLASS 100,000 LEVEL 15 VERIFIED BY INSPECTION.

ASSEMEBLYANSTALLATION

YVISUAL INSOECTION IS PERFORMED AT KIT RELEASE. PRINTED WIRING BOARD
MICROEECTION ANALY SIS 1S PERFORMED AND MONITORED BY INSPEOTION. QUALITY
CONTROLUVERIFIES ANDWITNESEES TORQUE ORERATIONS. QUALITY CONTROL
VERIFIZS SOLDERED CONNECTIONS AND ASSEMBELY OF PARTS, TOOL CERTIFICATION
ANT TEMNSILE TESTE ARE MAINTAINED QUALITY CONTROL PERFORMS FRE.CAP
VISUAL INSPECTION FOR CLEANLINESS. QUALITY CONTRO. VERIFIES COMVETDR
FURMAZE FROFILETEMPERATURE EVERY S0 DAYS. QUALITY CONTROL VERIFIES ALL
FLATHESS & SURFALZE ROUGHMESS FOR PROPER HEAT TRANSFER, THERMAL
FROTECTION CONTROLE EXIET FOR ALL SOLDERED COMMNECTIONS.

. NOMDESTRUCTIVE EVALUATION
RADIOGRAPHIC INSPECTION OF SELECTED COMPONENTS, | E., TANTALUM
CAPACITORS, 1S PERFORMED.

CRITICAL FROCESSES
INSPECT.ON VERIFIES CRIMPING OPERATIONS AND CERTIFICATION SOLDERING
REQUIREMENTS PER NHESIOD #{3a) AND ISCOBEI0A ARE WERIFIED BY INSPECTIGN.

TESTING
AT IS OESERVED AND VERIFIED BY QUALITY CONTROL, INCLUDING AVT AND ATT.

FRQPER GROUNOING OF ELECTRICALLY STATIC SENSITIVE DEVICES WHEN HANDLING

HAMDLIM‘E—*A"KAGWG .
|& PERFORMED PACKAGING AMNI PROTECTION VERIFIED BY INSFECTION.
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FAILURE MODES EFFECTS ANALYSIS [FMEA] — CIL FAILURE MODE
NUMBER: 05.5-803-1A-01 -

{D) FAILURE HISTORY:

CURRENT DATA ON TEST FAILURES. FLIGHT FAILURES, UNEXPLAINED ANCMALIZE AND

CUTHER FAILURES EXFERIENCED DURING GROLIND PROCESSING ACTIVITY CAN BE
FOUND IN THE PRACA DATABASE

{E) OPERATIONAL UISE: .
PORT MODING TO RECOVER MDM FUNCTIONALITY IS AVAILADLE AS FOLLOWS:

A} MM102 - PORTMODING WILL NOT BE PERFORMED LINLESS IT IS NECESSARY FOR
CRITICAL CAPARILITY.

B) POET MM102 TO PRE MECS - PORTMODING MAY BE FERFORMED TO REGAIN
CRITICAL CAPABILITY OR AFTER ANY SECOND FAILURE. NON-CRITICAL RECOVERY
WILL NOT EE PERFORMED FOR NON-UNIVERSAL |10 ERROR CASES.

CyPOST ME::D - PORTMODING MAY BE PERFORMED IN ANY VALID PHASE OR oPs,
EXCEPT FOR NON-UNIVERSAL VO ERROR CASES

' {REFERENCE FLIGHT RULE 7-31)

- APPROVALS -

- .
EDJITORIALLY APFROVED PR ) ; L’:.e-a T ns

EDITORIALLY ARPROVED ; JBL : e .o f
TECHNICAL AFPROVAL ! VIA APPROVAL FORM D BB-CIL.D13 055
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